Reduction of inflammatory reaction in the use of purified alginate microcapsules.
Alginate, a polysaccharide extracted from brown seaweed, remains the most widely used biomaterial for immobilizing cells to be transplanted, because of the good viability of the encapsulated cells and the relatively ease of processing for cell encapsulation. However, the main drawback is the immune reaction in vivo. To overcome this problem, we have demonstrated a modified Korbutt method for alginate purification. After alginate microcapsules were manufactured, NIH/3T3 fibroblast cells were seeded in purified and non-purified alginate microcapsules, and the cell proliferation was analyzed by 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyltetrazolium bromide assay. Reverse transcriptase-polymerase chain reaction was performed to assess the mRNA expression of RAW 264.7 macrophage cells for inflammation cytokines such as TNF-α. Purified and non-purified alginate microcapsules were implanted into Wister rats, and subsequently extracted after 1-2 weeks. Tissues surrounding the implants were harvested and underwent histological evaluation through H&E staining and immunohistochemical evaluation through ED-1 staining. In this result, contaminated materials in the purified alginate were eliminated by purification process. Thereby, density of inflammatory cell decreased about 30% more than non-purified alginate and thickness of fibrotic wall decreased about three times. In concluding, the purified alginate is anticipated to be highly potent for numerous biomaterial applications.